Ahlquist~) has postulated that all uteri possess both ß-inhibitory and a-stimulatory adrenergic receptors . Evidence supporting this hypothesis has been obtained in several species. (2-7) In addition, changes in the hormonal state of the uterus have been shown to alter the response of the uterus to catecholamines in the cat(2) and guinea pig (3' 8) and to alter the uterine responce to nerve stimulation in the rabbit . (5) However, no reports have yet appeared concerning the influence of ovarian hormones on the uterine response m catecholamines in the rat. Therefore, the present study was undertaken in order to investigate the effects of eatradiol and progesterone on the response of the rat uterus to norepinephrine and epinephrine.
ovariectomized arid received a priming dose of 50~g of estradiol benzoate fol lowed 48 hours later by 3 mg of progesterone daily for 3 days . They were sacrificed 24 hours after the last progesterone injection.
All animals were anesthetized with diethyl ether and the uteri were removed and suspended in muscle baths for recording of isometric tension as previously described.
The following drugs were used The spontaneous contractions in the untreated ovariectomized group (tracing A) were rapid, irregular and of low amplitude . In every case (10 experiments) these uteri were -relaxed upon addition of norepinephrine or epine phrine to the bath, This relaxing effect was ß-adrenergic in character and was completely blocked by pretreating the muscles with the ß-adrenergic blocking agent, propranolol. It was difficult to demonstrate any a-stimulatory Influence of estrogen and progesterone on the response of the rat uterus to norepinephrine .
Concentrations of the drugs used were as follows: norepinephrine~, 3x10 -bM ; propranolol HCL (PROP), 1 I~g/ml ; phentolamine HCL (PHENT), 20 4~g/ml; oxytocin (OXY), 2 mU/ml. W's indicate points at which drugs were washed from the preparation, Tracings A, ß Cand D represent results from 4 different groups of anímals . See methods section for detaíls of the treatment.
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TYacing B illustrates the effect of norepinephrine on the motility of uteri from ovariectomized rats injected with estradiol benzoate . Spontaneous contractions, in these samples were infrequent, and in some cases the mus cles were completely quiescent, However, spontaneous contractions, when they did occur, were of greater amplitude than those in Group A and the muscles were capable of strong contractions when stimulated . In most cases the response to norepinephrine was reversed in these animals . Instead of the relaxation seen in the untreated ovariectomized group, a stimulation of uterine motility was seen in the uteri from the estrogen-treated rats . This stimulation was abolished by addition of the a-adrenergic blocking agent, phentolamine, and the ß-inhibita~ry effect of norepinephrine was observed . In only 3
of the 21 samples tested in this group did norepinephrine produce relaxation as its major effect . It is possible that if larger doses of estrogen had been used, these samples would also have been stimulated . Epinephrine, in contrast to norepinephrine, caused a relaxation of uteri from estradiol injected animals. However, when the tissues were pretreated with propranolol, epinephrine, as well as norepinephrine, produced a marked stimulation of uterine motility. This stimulation was again abolished by addition of phentolamine, and further addition of norepinephrine was without effect . However, a marked stimulation of the muscle could still be obtained by adding oxytocin to the bath at this point.
TYacings C and D illustrate the effects of norepinephrine and adrenergic blocking drugs on the motility of uteri taken from rats pretreated with estrogen plus progesterone (group C) and with progesterone alone (group D) for 3 days prior to sacrifice. All of these uteri exhibited a higher degree of spontaneous motility than did those from rats which received estrogen only,
Contr.~actions were stronger, more regular a~td more frequent in the progesterone treated group. The response m norepinephrine was also different from that seen in the estrogen treated group. In all of the uteri from progesterone treated animals, norepinephrine produced an inhibition of spontaneous motllity, seen in those sifimals which had received both estradiol and progesterone for the last 3 days. Some stimulation could be seen in these uteri when they were treated with norepinephrine in the presence of prop~ranolol, but this stimulation was much less marked than that seen in uteri from estrogen heated rats (group B). This stimulation was again abolished by phentofamine. Oxytocin, in the concentration used, was still capable of producing a marked stimulation of uteri from progesterone injected animals .
Although complete dose response curves were not done in this study, experiments with blocking agents and low doses of norepine~~hrine indicate that n`~e estrogen dominated uteri are more sensitive tQ both the stimulatory and the relaxant effects of catecholamines than are the progesterone dominated or the untreated ovariectomized uteri . Our results in the rat are compatible with the above reports for rabbit and guinea pig uterus . In our experiments, uteri from untreated ovariectomized rats, or from ovariectomized rats treated with progesterone or progesterone plus estrogen, were all relaxed by norepinephrine (a ß-adrenerglc effect). However, in ovariectomized rats treated with estrogen alone, the uterine smooth muscle was stimulated by norepinephrine (an a-adrenergic effect). Thus, in this species, the levels of circulating ovarian hormones can influence the response of the myometrium to norepinephrine . Estradiol benzoate appears to influence the a-adrenergic receptors of the rat myometrium in some way, so that the response to norepinephrine is reversed, from one of relaxation in ovariectomized animals to one of contraction in ovariettomized estrogen treated animals. Progesterone,. on the other hand, appears to antagonize this action of estrogen, so that in rats which have received both estrogen and progesterone, the uterus is relaxed by norepinephrine (just as it is in the ovariectomized controls), Progesterone does not appear to act by sensitizing the ß-adrenergic receptors of the rat uterus as suggested by Cieciorowska for the guinea pig, (S) since the progesterone dominated rat Thus, the response of the rat uterus m norepinephrine appears to depend on a balance between a and~adrenerglc receptors in the myometrium, and this balance is in turn regulated by the ovar3ut hormones.
